
ASTR212SYLLABUSInstructor:Dr.SarahYostPengl113X3187syost@csbsju.eduURL:http://www.physics.csbsju.edu/~syost/astr212/1.Preliminaries:OntheNatureofObservationalSciencesThiscourseisasurveyofpresentknowledgeintheastronomicalsciencesandisnotfocuseduponthehistoricaldevelopmentofthefield.Itisneverthelessusefultounderstandwhatismeantbyanaturalscience,andparticularlyhowscientificmodelsandlawsaredeveloped&testedinanobservationalsciencesuchasastronomy.Scientificconclusionsareoftenthoughttobetheresultofaclearapplicationofthe"scientificmethod",consistingofaflowchartofstepslike:1.Defineaproblem2.Gatherrelevantdata(physicalfacts)3.Formatestablehypothesisforarulewhichcanexplainthedata4.Testthehypothesis,ordinarilybysettingupexperiment(s)thatwillgivedifferentresultsforthecasesofatrueorfalsehypothesis.5.Concludebyacceptingorrejectingthehypothesis(possiblymodifyingitandrepeating[4]).Thislistingdoesnotreallydescribehowscienceisdone.Tobegin,[4]isdifficultorimpossibleformostastrophysicalquestions(justtrytobuildyourownstartotestahypothesis).Itmaybeimpossibletosetupdirectexperimentaltestsofanyphysicalprocesseswhichoperateslowlyandlastforlongperiodsoftime.Moreover,thestudyofrealproblemsismuchmorecomplicated.Thereareoftencompetinghypotheses,withseveralabletoexplainanewexperimentorobservation.Abetterstartingpointwouldbeastatementsomethinglikethis:Thereareruleswhichgovernthenaturalworld,andnaturalsciencedeterminestheserulesanddrawsconclusionsabouttheworldaroundususingonlyphysicaldataandourreasoning.Containedwithinthisstatementistheconceptthatascientificconclusionmustbecompatiblewiththeobservations(physicaldata),andthereforecanbetested.Thetestisinexplainingallphysicaldata,usingtheconnectionsbetweenthesefacts.Thetestingwillnotalwaysgiveaclearaccept/rejectdichotomyfromonecleartcutpieceofevidence.Itisoftentheresultofamountainoflesstsignificantdatawhichcollectivelycanonlybereasonablyexplainedbyaparticularhypothesis.Checkingthefullrangeofimplicationsistheusualformof"testingbyexperiment"foranobservationalscience.Ahypothesisdevelopedfromonesetofdatawillhaveresultsreflectedinadifferentsetofdata.The"physicaldata"fortestingmayincludelaboratoryexperiments(anexamplewouldbedeterminingthepropertiesofgasesunderastronomicallytimportanttemperaturesandpressures).Butitislargely"whatwesee",withimagesandspectrafromradiotogammatrayenergies,comingfromthroughouttheuniverse.Therefore,testingastrophysicaltheoriesisoftenindirect,andtheentiresetofinformationfromacrosstheUniversebecomesimportant.Nopieceofinformationcanbetakeninisolation.Stars,planets,gasclouds,etc,inmanydifferentlocationsandstagesofdevelopmentshowthesignaturesthattheyfollowthesamesetofphysicallaws.Ifthephysicallawsweredifferent,therewouldbeverynoticeablechangesinwhatwesee.Amodelortheorymustthereforebeabletoexplaintheobjectsoverall,atalltheirdevelopmentalstages.Thisexplainshowconclusionscanbereachedaboutlongtdurationprocessessuchasstarformation.Ascientificanswertowhatishappeninginonegascloudwilltakedifferencesbetweencloudsintoaccount,butcannotbedivorcedfromwhatoccursinothergasclouds.Wedon'tseeasinglegascloud



fullycondensingintoastar,butweseegascloudsatvariouspointsduringthestarformationprocess.Byexaminingthefullsetandapplyingthephysicallaws,wecanunderstandhowquicklystartforminggascloudsevolveintostellarcores,andthenstars.1.1FailingtoMaketheScientificGradeManyideaspurportingtoexplainastronomicaltopicsarenotacceptablescientifictheories.Thereareseveralreasonsforthis:No"rules"/noteventheoreticallytestable(notevenascientifictheory)Atestableidea,whichcouldexplaindataknownwhenitwasproposed,butwhichfailstoexplainfurtherdata/observations(failed/discreditedscientifictheory)Atestableideawhichexplainsonepieceofevidencebutisincompatiblewithamountainofotherevidence.Theotherevidenceisignored(pseudotscience,alsocalled"quack"science,especiallywhenconspiraciesareinvokedtoexplainwhytheideaisnotaccepted).ThisclasswillNOTdiscussideaswhichfailtomakethegradeasanacceptablescientifictheory,exceptinthelimitedcontextofexamplestoelucidate'scientifictheoryvs.nonscientificidea'or'howscientifictheoriesfail'.Theseideasinclude:tallformsofastrologyttheEarthisflatttheEarthishollowttheApolloMoonlandingswerefakedtVenuswasacometdisgorgedfromJupitertthereisasculptureofahumanfaceonMarstcatastrophesoccurwhenplanetslineupinasinglelineoutfromtheSuntobjectsoutsidetheEarth'satmospheredonotfollowunchangingphysicalrules,oranyrulesatalltplatetectonicsarecausedbyachemicalreactionintheEarth'scrusttplatetectonicsdonotexist;theexpandingseafloorsareduetotheEarthpuffinguplikeaballoonttheSun'senergyhasnothingtodowithnuclearfusion,butcomesfromgravitationalcontractionttheSunisanironball,poweredbyradioactivedecay,withathinlayerofhydrogenonitssolidsurfacettheUniversehasnobeginningtithasalwaysbeenexpandinglikethis,goingbackinfinitelyfarintimettheUniversehasabeginning,butittookplacemuchlessthanbillionsofyearsagottheUniverseisnotexpanding;it'sanillusionbecauselightgets"tired"overtime1.2CourseObjectives/ExpectationsThecoursewillpresent,throughreadingandlecture,ourpresentstateofknowledgeof,andrelevantconceptsfor,theastronomicalsciences.Thecoursewillemphasizestellartopics.Theseconceptswillbeappliedtoastronomicalsituations.Theseapplicationsincludecomparisonsandsimplecalculationstodeterminerelativeproperties.Theprimaryassessmentofwhetherstudentshaveunderstoodthematerialwillbehowtheyapplytheconceptstospecificastronomicalcircumstances,andusetheconceptstosolveproblems.Thecoursewillalsopresentobservationaltopics,focusedupontheobservedmotionofthesky.Thesetopicsincludenakedteyeobservationsandexercisesincomparativereasoningconcerningwhatwewouldexpecttoseeunderdifferentcircumstances.



2.Textbooks/ClassroomMaterialsYouhavetworequiredtextbooks:Universe,8thed.(Freedman&Kaufmann)Lecture�TutorialsforIntroductoryAstronomy,2nded.(Pratheretal.)Youalsoneed:a"StarandPlanetLocator"(availableatthebookstore)aboundobservinglogtnotaringorspiralbinder.Acompnotebookisfine;itcanhaveblank,lined,orgriddedpages,aslongasyouarecomfortablesketchingandwritinginit.acalculatoraprotractorABCDresponsecard(classhandout)Studentsareexpectedtoshowupatclassmeetingswith,ataminimum:Lecture�TutorialsforIntroductoryAstronomyABCDresponsecardnotettakingmaterials*doNOTtakenotesinyourobservinglog.Thelogwillbeunderexamination,andthusunavailable,duringthefinalexamperiodacalculatorisalsoveryusefulUniverseisyour"bigbookoffacts"textbook,providingthereadingsandorganizingthecoursecontent.itisnot,however,necessarytobringtoclass.3.OfficeHoursIamavailablebetweenthetwoclasssections(10:50t11:20)oneachclassmeetingday,aswellasatthefollowingtimes:1:30t2:30,days1t3t5&byappointment 4.GradesScheme:onlineassessment(firstweek)**1%fullpointsforparticipationonlineassessment(posttclass)1%for<50%:0,50t75%:0.5,>75%:13observinglabs 8%observingproject1 4%observingproject2 4%homework 33%3intclasstests*** 24%*yourtop2testgradeswillbeused,at12%each*finalexam 25%**Theassessmentisonline.Youwillneedtofillintheformathttp://www.physics.csbsju.edu/assess/ADT2.htmlYoumustfillinandsubmittheformbyWEDNESDAY,September3AT9:00AMtogetthefirstweekparticipationpoint.Theformconsistsof21multipletchoicequestions,plusafewdemographicsurveyquestions.YouareNOTexpectedtostudyanythingforthefirstweekassessment.Tests:IntclasstestswillbeNONtcumulative.Thefinal,however,willcovertheENTIREcourse.TestswillcovermaterialfromthesectionsofUniversecoveredinclass,anyLecture�Tutorialsdoneinclass,andmayincludelabtrelatedinformation,suchashowtousestarcharts.



LetterGrades: Idonotgradeonacurve.Youarecompetingagainstanabsolutestandardofachievement,notagainstyourclassmates.Igenerallyexpectthefollowing:50%=pass(D)67%=satisfactory(C)75%=good(B)85%=excellent(A)Iwillnotdecidewheremidtlettergradesare(BC,etc)untilafterthefinalisgraded.Theyareusuallynotpreciselyhalfwaybetweenthefulllettergrades.S/Upolicy:YoumayopttotaketheclassS/Uinsteadofforalettergrade.Youmustnotifymebye¶mail.Youmaymake(ortakeback)anysuchdecisionuptothemorningofthefinalexam.ThereareNOtake¶backsafterthefinalandnoconditionalS/Urequests.Youwillbegiveninformationabouttest,HWandlabperformance"todate"throughoutthesemester,butyouwillberesponsiblefordeterminingwhetherarequestforS/Uisawisechoice.5.In¶classTests/ExamDatesIn¶classtestswilltakeuptheclassmeetingperiodonthefollowingthreedates:Sept18Oct17Nov12TheFinalwillbeatthetimeprescribedbytheregistrar.Youareexpectedtobeavailableduringtheentireexamperiod,andareresponsibleforcheckingthetimeagainstanypersonalconflicts.TestMaterial:Testsandthefinalwillbeclosedtbook,closedtnotes.Theywillrequireacalculator.Theintclasstestswillbenontcumulative,coveringthenewmaterialfromtheprevioustestdate.However,relatedconceptsandmethodsthathavepreviouslybeenusedmaystillbeappliedtonewmaterialonthenexttest.Intclasstestsaresetfora70tminuteperiod.Astrict"pencilsdown"policywillbeappliedatthe85¶minutemark.Onlythebest2ofthe3intclasstestswillcounttowardyourgrade.Their%scoreswillbeaveragedfortheintclasstestportion.Thefinalexamwillbecumulative.Itwillbesetfora2hourblock,with15t20minutesleewayallowedafterthe2hourblockends. 6.HomeworkThiscoursehasveryfrequentHWsets.Youshouldexpectoneateveryclassexcepttheclassbeforeatest.Youmaydropoffhomeworkinthetrays(markedbysectiontime)outsidemyoffice.ThesewillbeveryshortHWsets,withonlyafewquestions.Notallhomeworkquestionswillbegraded.Allquestionswillhavesolutionsgiveninthesolutionsets,buteachHWsetwillhaveONEquestiongraded.Thequestionwillbeselectedrandomly(bydiceorcomputerprogram);itwillnotbea"representative"questionor"best"question.



Youareencouragedtoworkwithotherstudents,butthesubmittedanswersmustbeyourown.Regardlessofdifficulty,eachHWset'scorrectedproblemwillbegiventhesameweight.Ifpointsvaluesaregiveninaquestion,itisonlytoindicatetherelativevalueofmultiplepartsintheproblem.Thereisaveryfastturnaround,andstudentsareexpectedtobeconsideratebyproperlyidentifyingthemselves,andproperlyattachingallpiece(s)required.Therefore,a10%penaltyfortheHWquestionwillbeassessedonHWwitheither/bothofthefollowing:lackofanamefailsthe"shaketest"(paperclippedsheetsorrolledtupcornersareunacceptable,youmuststaplesheetstogether)LateHomeworkPolicy:Homeworkwillnotbeacceptedlate.Homeworkwillbedueby5PMandthesolutionsetshouldbereleasedthefollowingmorning,andavailableatthenextclassroommeeting.Homeworkwillbeexcusedforserious,unavoidable,documentedreasons.Underthosecircumstances,themissedHWwillnotbecounted,andtheHWportionofthegradewillbeaveragedoveralltheotherHWsets.Seriousreasonsinclude(butarenotnecessarilylimitedto)injury,illness,NationalGuardduties,andfamilyemergencies.EachstudenthasONE"noquestionsasked"HWexcusethroughoutthesemester.YouwillneedtorequestthatIuseyoursforaparticularHWset,viaetmail.ItwillnotbeautomaticallyappliedifyoumissaHWset.ItwillalsonotbeappliedtoaHWsetyoudidhandin.7.LaboratoryExercisesYouhaveregisteredforaneveninglabsectioninordertotakethecourse.Thereareonly3formaloutdoorlabsthroughoutthesemester.Studentsareonlypermittedtochangealabsectioniftheyfindastudenttoswapwith.Youmaynotjustshowupatadifferentlabsection.Youmustuseaboundobservinglog.Reportsusingnotepads,spiral¶rings,etc,willbepenalizedYourlabtime,asregistered,isinCENTRALSTANDARDTIME.Thismaynotbethetimeontheclock;theclockwillreadonehourlaterthanyourregisteredtimeintheearlyfall/latespring.Thisissothatthe"early"labcanstartafterdark.Youwilldoyourlabonyourday'sfirstnightinSeptember,October,andNovember,IFITISCLEAR.Ifitiscloudy,youwilldothelabonyourday'ssecondnight.Ifthesecondnightiscloudy,youwilldoacloudynightobservingsubstitute.Abulketmailat5PMonalabday,withthemessage"GO"or"NOGO",willinformyouofwhetherthenightisclear.Furtherdetailswillbegiveninclass.WhileLaborDayisanofficialdayofclasses,Ihaveexcludeditfromthelabnights.Therefore,thedateswillbe:Mondays:Sept8or15Oct6or13Nov3or10Tuesdays:Sept2or9Oct7or14Nov4or11Thursdays:Sept4or11Oct9or16Nov6or13Labnotebookswillbecollectedattheendofthelabperiod.Thelabexercisewillbephotocopiedthefollowingday,andthenotebookreturned.Thecorrectedexercisewillbereturnedafteralllabsectionshavehadtheirworkreviewed.



8.IndividualObservingProjectsYourprojectswillbegradedduringthefinalexamperiod.Yourlabnotebookswillbedueatthattime,andnotavailableduringthatperiod.Youmaygooutanddoobservationswithotherstudents.However,eachstudentmustindicateallthepeoplewhoareworkingwiththemonthelogbookentryforanight'sobservations.Furtherdetailsabouttheprojectswillbegiveninclassandinseparatehandouts.FURTHERNOTESABOUTTHECOURSELectureÃTutorialsThecourseincludesasubstantialpeertutorial/groupexercisecomponent.Studentsarerequiredtoparticipateintheirgroup'swork.Studentswhodonotparticipatewillhavetoleavethatclassmeeting.Thetestandhomeworkquestionswillrequiresimilarreasoningtomanyofthepeerexercises.However,theywillneverbethesamequestions.NoteÃtakingTheonlymaterialsfromclasswhichIwillmakeavailablearethein¶classmultiple¶choicequestionswherestudentsusetheirresponsecards.Thesewillbepostedonthecoursewebsiteandhavethecorrectanswerindicated.Donotwastetimewritingthesedown;usethetimegiventothinkaboutyouranswer.Youarewelcometotakealookattheoverheadsheetsattheendofclass,ifyoumissedafewdetails.Idonotmakehandoutsoutliningmyoverheadsornotes.Studentsareexpectedtodeterminewhattheyneedtowritedowninordertoremindthemselvesofthetopicorconceptcovered.Mylectureisintendedtohelporganizethetopiccoveredandaspreparationfordoingexercisesinastronomy.Itshouldhelpyouprioritizetheimportantaspectsofatopic.Youwilloccasionallygethandoutswiththeassignedreadingforthenextfewcycles.Youareencouragedtomakepointtformnotesfromassignedreadingbeforeclass,andaddtothemduringclass.Youarealsoencouragedtorereadthetextbooksection(s)coveredaftertheclass,recopyyournotesusingthatinformation,andclearupanydiscrepancies.TestTimeConflictsIfyouhaveaseriousconflict(sportteamtravel,etc)withanyoftheintclasstests,youmustcontactmewellinadvanceofit.Ifaspecialtestingtimecanbearrangedwithinafewdaysofthescheduledtestdate,youwillbeabletodothetestthen.Ifnot,itwillbetheone"dropped"testofthethree.Ifyouhaveaseriousconflictwiththeregistrar'stimeforthefinal,youmustdiscussthiswithmewellbeforetheexamperiod.Ifneeded,theexamcanbeofferedduringamultitsectioncommonexamperiodscheduledbytheregistrar.Adesiretofinishyourexamsandleavecampusearlywillnotbeconsideredaseriousconflict.PartialCreditforHomeworkPartialcreditonHWquestionsisbaseduponthedemonstratedlevelofunderstanding.Thus,twoHWsetswiththesamefinalanswercangetverydifferentpartialcredit.Addingincorrectinformation,ofcourse,demonstratespoorunderstanding.Moreover,youmustanswerthequestion.Correctbutirrelevantinformationwillnotboostpartialcredit.Ifthecorrectbutirrelevantinformationdemonstratesthatthequestionisnotwellunderstoodoraddressed,itwillreduceanypartialcredit.



TipsforStudyandReviewEffectiveStudyingStudytime,includinghomework,shouldbefreeofbackgroundnoiseanddistractions.Theradio,iPods,overheardconversations,andbackgroundTVarenotcompatiblewithlearning.TestquestionswillneverrepeataHW,Tutorial,orin¶classmultiple¶choicequestion.Homework,Tutorial,andmultipletchoicequestionsposedtotheclass,will,however,demandthesametypeofreasoning,andtheapplicationofinformation,astestandexamquestions.Thesequestionsaresomeofyourbestreviewmaterials.Veryfewtestquestionswillaskyoutostatebasicfacts.Studyingfortestsandexamswillrequirelearningsomebasicfacts,butthatshouldnotbeyouremphasis.Youwillneedtolearnhowtoputconceptstowork.LearninghowtocompareobjectsXandY,orobjectZbeforeandaftersomethingisdonetoit,willbemoreimportantthanreadingthechaptersadozentimes.Alltestsandthefinalexamwillrelyheavilyonmultipletchoicequestions(approximately1/4ofatestwillbeshorttanswerquestionsorshort'showyourwork'calculations).ThisdoesNOTmeanthatmemorizingalaundrylistoffactswillhelp.Evenwithoutcalculations,thequestionswillaskyoutoidentifyfactorsorconceptsinastronomicalsituations,notrememberthenamesofJupiter'smoonsorthenearestWhiteDwarfstar.SomequestionswillrequirethesametypesofcomparisonsorcalculationsashomeworkproblemsorTutorialquestions.Somewillbequitesimilartothe"rankingtask"questionsyouwillfrequentlyencounterinhomeworkorclassexercises.Whenreviewing,youshouldbeabletodohomeworkandtutorialproblemswithoutlookingatthesolutions,instructionsforsimilarproblems,orthetextbook.Youshouldbeabletoexplainwhyafalseanswer(inamultipletchoicequestion)isfalse.Youshouldalsobeableidentifywhichpiecesofinformationareorarenotneededtosolveaquestionorcomparetwoastronomicalsituations.


